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(54) POSITIVE ACTING RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive acting resist composition which is suitably 
used in a super-microlithography process and other photofabrication processes of 
manufacturing a VLSI and a high-capacity microchip and has excellent line edge roughness and 
further a positive acting resist composition which has superior resolving power, defocusing 
latitude, and an exposure margin in contact-hole pattern formation. 

SOLUTION: The positive acting resist composition contains a resin which has specific repetitive 
units and increase in speed of solution in an alkali liquid developer through reaction of acid, (B) 
a compound producing acid by irraidation with an active light beam or radiation, (C) a solvent, 
and (D) a surface active agent. 
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(tjttUTO. l~2 5«i%A^SL< 1 i0t$L<(il-2 0«1%, M j? £ L < 
83-1 7li%t*fe5. 40 
± IB © $? * L m & 5'J 8 , fffi © jg ffj jS ftD b T *> «t U"> e C © J: 5 flfi © iS »J © iS *0 * t± 
, - IS W £ It v M "a $!l 1 0 OliSiiC^ls 3 0 ft S 8P tt T T & 5 o 
[0191] 

Di*©}S»J©fleffl*tt* ^«SijK:»Lra#3 0Sl«%W±-P*!?^ »*L<«4 0K» 
% J-X ± . -J:0»*L<«5 0 ft « % J-X ± T- ^ o 

E8¥0«#J(Dffiffl*«» £ r£ *f L T il It 5 - 7 0 SI » % T* & t) > »H(ttl 0-6 
0Si%> J;0»SL<li 1 5-5 0S1%T65. 

FS©»»J©«ffl«ti* £8S»Jfc:**LTiItt0. 1~25M%, $f£L<81~20K 
3 % > cfct>$?3:L<fi3~i 5 ft » % T* $> £ o 

ffi©Sil^ It 2 0Si%«Ts »$t< 1 0li%«Tt'fe4, 50 
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[0192] 

BP "5 „ £ 0 H {* W K It , TiaO«i*'&t>-&* ,t ^if6n*. 

ya^uy^ij ;i/x-f ;V7-bf- h//a tf 1^ > 9 U n - ;l/ * y * ^ ;l, 
x — f ;1/ „ 

^ntfU>^*U >(f ;l/x-f ;V7-bf - h / ¥1 & x ;!/ x 

7d tfUy^'U ^^;L'Oi--r;l'7-b7^ - I- / y - :/ ^ n ^ ^ h > , 

7° n tfUV^'iJ u- )Vt y jl/X-f^Z-bf - h/^D fcf U > A - # * - /D tr 

yaifl/y^U ^x-r^7-bf - K/?Llxf ;l//^oeby*-#^ 

- h s 

2-^\y^yv/?L^x^;V, 
2-^\7 , '^y>'/y-^^n'7^ 

2 -'N^^y/7oevy*-#^- 

2 -^/^yy/ZD kf U > ^ 'J 3 — ;l/ x^/y :/ n ^ h ^ , 

2 - 'N/^y y/ya t!i/y^'j n-;i/ty ^f^x-f ^/T'aei/yA-t;* - 20 

2-^\7*^y>'/?L^x^;l//y - 7 a v ^ h > , 

2 -^^y^/fL^x^ ;!✓/:/□ ^y*-*^-- h 

£ fc , ?L $? x ^ ;V / ^ 7 ^ ;t, (IltttLt, If 1 0/9 0 - 9 0/1 0. ffH< 
tt 3 0/7 0 — 7 0/3 0) fef tf 5 C i^t't^o 
[0193] 

*SSWOCO«J:5*JJ«^S!U^XHE/«1*«IS«±»ca**n. ?i SI 3: Ji? £ <, c © ^ 
lOlIliO. 2-1. 2 /i m # $f £ L ^ o 

fffltSCttft'f 5lStLt!i> IfCBa r e S i il, SOGII, 

S fc , & S «fc !K Tp«Olil«J&5^ttSi5«IB±il*ffifflt5C fctfTftS. 30 
[0194] 

ss*i»±aiikbT«x ^ * v , - » ft ^ * ^ s <t ^ * > , ^{t^oA, * - # v , o - 

o *f«£*H8it§ii:LTtt, MiH1f^¥ 7 - 6 9 6 1 1 tEI©y7i-;l/75 >SI 
fti:*;Vi,7;Vfl: Hf tt^75y^li:Oi#«:> 7;l/*URr»tt«ffi» © ft SI 6 * 
£> £> © > * H 4# f *F 5 2 9 4 6 8 0^l5«O^7j<-7U'l'>'K«a-a-f*i:> 5 7'5>§y©7tS'J 
©EJSft, «rM¥ 6 - 1 1 8 6 3 \ ^UWL<Dmm >^ 4 y # - t * =1- u - )l> * => y 
41 #J % Wt 5 & © . »M¥ 6 - 1 1 8 6 5 6 f IB1<D >il i: x# + t 55 ft 

s*ra-»?'rt t^-r « 7 y jvmmms.mm±m, nmw- 8-87115 ^sbk-©* ^ 40 

a-;l/j(7 5>My , /7iyV3RR3l6afr54*fe0 1 # M ¥ 8 - 1 7 9 5 0 9 §IBi 
© # y e x ;V 7 ;U xi - ;vm SI &c iS # ? © ft #J * ^ *Q L fc fe © « & tl 5 0 
$ ft , *«Eatl8lkSli:LT\ 7'Ja-7-f^xyxtiIODUV3 0->'J-X^, D 

UV-40->'J-X« ARC25. ->7l/-ttl© A C - 2 , A C - 3 , A R 1 9 , AR 
2 Ol^fffltSafeT'^. 
[0195] 

±82U5>:*hra*»«*«@K* ; ?©»iSfcteffiSft**5&3S* ( ^ : 5/ U a y / — » 

lk->ijay«I) ± k: ( ^ g <fc t> ± IE £ I* l» ± J» ^ IS e> n S *fi ± K ) , ^et-, 

=i- ^ - mcom^^m^y5&ic ^ k> m^m. pn^o^x^^mLxnyeL, ^ — * * f? 
mm? z> z tic£ s&fcf&i^;* b -y*n% z # * s „ cc-?s§ftft£LT« 50 
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, »$L<ttl5 0nm~2 5 0 nm©^SO^T*^§ 0 m&&}\Cit. KrFX^->VU 
-If- (2 4 8 nm) , ArFx + i/vl^-+f- ( 1 9 3 n m ) % F 2 i^^vU-f- 

(1 5 7nm) N X «U 

[0196] 

SftSfcLTtt, zk & <fc h 'J A , zkSMfc * V V A , & m i- b U ^ A , tr SMi- h V V 
A s ^^y^lt h 7>€z77j<f Oil7;^'JI, x ;l/ T 5 > , n-7D 

% h ijif )i/7 5>, y ^ ;b :>>' x ^ 7 5 y§o^E7 s > ^ ;n?y - ;i/7S 

h'Ji^;-;l/7$ ©7;l/3-;l/7$yl, x h ^ y ;V T > * x <7 A t K a 4- 
5/ K , fh7if;i'7ytx')it HD + ->Kfo^0S7yt-'?A)| t tr a - ;l/ , tr 10 

^ v v y m (omviT ^ mm (d t ji * v &7kmm cmn o . i~i og§%) ^ffists 
a^T'ts. it, ± IB t ;i/ * y 1± tk }g m t r ^ =3 - ;t/ ^ > j* m m * as a » an *n l- 

[0197] 

[ ^ mi m ] 

n § & © t* it tt ^ o 

[0 1 9 8] 

t/v- ( A ) 

7 7 X n t:i7j<-7 yi i: 4 - ->*^ f ;l/7 5 y vf U ->* > (0. i^») & t>* 7 -tr h :v 20 
tt&*> ( o - t: K a * ;* f- ) x^;l/T*yu-h (-t y v - ( a ) ) ( 1 M M ) © 

7t hyjgs^iTbiDx, 2 0^wjs^b/c o Kfcmttmmx.*?- )\< / u\tr z/ * - * a 
* y v - ( a ) £ ff fc o 

[0 1 9 9] 
[ it 7 3 ] 

OH OCOCH 2 CH 2 COOH 

CH 2 CH 2 

CH 2 =C CH 2 =C 3Q 

COOCH 2 CH 3 COOCH 2 CH 3 

^y^-— (a) ^yv-(A) 



[ 0 2 0 0 ] 

v- ( B ) <D&1% 

77X3t ( a - fc: K a * is * * ;b ) 7i"J;H ( * y v - (b) ) MSI) , ^ n a 
* ;l/ A * Ao * , ■ 3fc fc tK ^ T S O C 1 2 ( 1 li S ) * 1 BflHJfrW-T»Tb;fco-iS~F»TSK 
MST2B#p E 3JS#L-, S5lci^7-;I/ (2§i) SS^iSTliP^. 2 0 fl# US SI W L fc 
o gJSH7t, ELfcm*mmL % B£ 88 x ^ ;l/ & O* 7* £ *n « ttU £ £ fc il 2: 7* ft , ffi ft 40 

d « 7j< t* gt it u , i5iv 7 '^<7i?sjiiife D mm® <o * mm* mm 7n 

tr 1^ y ^* U 3 - y y: f;H- r- A> (iH3») *rin*.. It 1$ x ^ ;l/ fc ?§ 8¥ L ft <, iiOS 
»t K * J* T . h 'Jif/l/7 5> (1^1) %STU ^ r£ T 2 0 B# 81 # L fc 0 £ J& » 7 

i, gw^^yv- (b) ttmtco 

[ 0 2 0 1 ] 
[ {fc 7 4 ] 
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Br 
I 

CH, 
I " 
CH 2 =C 
I 

COOH 



CH 
I 

CH,=C 



och 3 

CH 3 



I 

COOCH 2 CH 3 



[ 0 2 0 2 ] 
[ 0 2 0 3 ] 



( 1 ) 



± 12 * y v - ( A ) , ^VT^'vyf^^^^'Jlz-h/y^l^t 
- h % 1 5 / 4 0 / 4 5 (D fij T* ft 5& * , ^n^y^ija-;l/t/ 
x - h/^Pifl/y^y 3-;l/ty^f;P x - f- ;l/ = 7 S 3. ic M I, 
© S » 4 5 0 g^l^iaLfco C©SSiK:fi]ft«3iS«V-6 01 £ 8 m 

7tf - h/^Difuy^u 3-;vty^f;H-f;i/ = 7 / 3 m 

/W»x^;l/=9/lflDil-&}S«5 L £ H #K «t ffi L fc 6 6 ft f* £ « 
D«;*)!i!y-;H LTfU^^'J-bBWftTSSil. ( l ) * lal iR 
N M R 5>*46fc^ 'J -7 — OfijAJtid: 1 4 / 3 9 / 4 7 "t? tb o fc 0 S 

*> i/yilio«I¥^^fltt 8 6 o ots-pfc 

[ 0 2 0 4 ] 

±c-&iatwi:ra*oiSfiFTTEfc^'rej«Jt. # ? « © <u jj§ (2) ~ 

o TIB*fCfeV>T, 3i 9 31 L J£ <S <D *1 JjSc it « , iiao£!K>60W* 
[ 0 2 0 5 ] 
[Si] 



>"5 ^ > / 7 
* 4- ;b x — t- 

O 1 % *P X. v 

4 0 g lc ffi T 
T? £P b , ^ 

b ft o 

fc , G P C ffl 



2 2 % 
C ft 
— -r ;b 
L- fco 
^# > 
6 ftfc 
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suite 

(mol%) 


as2»y 

(mol%) 


»3«y.. 

(mol%) 


(mol%) 




2 


18 


45 


37 




7500 


3 


33 


49 


18 




8400 


4 


40 


44 


16 




8300 


5 


16 


42 


25 


17 


7900 


6 


15 


51 


34 




7800 


7 


35 


44 


21 




8100 


8 


12 


1 56 


32 




7600 


9 


20 


51 


11 


18 


7700 


10 


15 


36 


25 


24 


7200 
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OCOCH 2 CH 2 COOH 

CH 2 CH 3 H 

-CH 2 -C— — CH 2 -C CH 2 -C— K. 

COOCH 2 CH 3 c=o ~7Xl7 



H 3 C — C-CH 3 



o — ^ 



HOOC 



CH 2 ^ CH 3 CH 3 

-CH 2 -C— — CH 2 -C— — CH 2 -C— 

COOCH 2 CH 3 C=0 C=0 (2) 



10 



cT o 

OCOCH 3 

CH 2 H CM3 

-CH 2 -C— — CH 2 -C— — CH 2 -C (3) 20 

COOCH 2 CH 3 C=0 C=0 

(J, OH 2 CH 2 CH 2 CH 2 OCH 3 



OH 



/ — OCH 3 

CH 2 <pH 3 C« 3 

-CH 2 -C— — CM 2 -C— — CH 2 -C 

COOCH 2 CH 3 ^-O C=0 K ' 30 

GOOH 





[ 0 2 0 7 ] 
[ ft 7 6 ] 
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HOOC 

-CH 2 -f- -CH 2 -cp CH 2 -^- -CH 2 -^- 

OOOCH 2 CH 3 C=0 ? = °i ?~° 




OH 

CH 3 O 10 




OCOCH 2 CH 2 COOH 

CH 2 CH 3 CH 3 
I I I 
— CH 2 — C — — CH 2 —C — CH 2 — 

COOCH 2 CH 3 (p=0 C=0 C 6 ) 



CH 2 H | 3 

-CH 2 -<p— — CH 2 -C — CH 2 -C— (?) 

cooch 3 c=o 



OCH 2 CH20CH 2 CH 2 OCH3 

CHz ^ H 

-CH 2 -C— — CH 2 -C — CH 2 -C— K 30 

COOCH 2 CH 3 C-O TO0 ^r[ / (8) 



HO ^ COO- 




[ 0 2 0 8 ] 
[ it 7 7 ] 
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[ 0 2 0 9 ] 

m m m i ~ i o & xs tt ® m 1 
ft m & *k m s 

*?> s k =t w *i j& a i± ft ^ r xs & m s 14 m 

*m 2 icTjk? & ? k: k -g- l . s m ft 1 1 . 5K*%fc'*s«t5c}s#j»c /§? u ft it % o . 

1 /i m©5 ^D7^;l/^-t?ISb, MM®} 1 ~ 10 £ tt&m 1 ®# Mis X hMtftty 
[0210] 

ft x Jt«0yiKH£ffli/fc*fj!SR i U s #1200 o-i 3 i 8 4 7 f%<Dnmm 2 K'&^S 

fi!c L fc Iff II (^y^/l/^^r^yiz-h/^V*;^^- (a-tFn + ->^^) 7" * 
y U — h / t — 7 ;l/ (a-feh'a + i'^;l/) b - F = 60/l 0/30 ( ;l/ 

Jt ) ) T & 3 o 

[021 1 ] 

C* 2 ] 
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m2 





(10e) 






(lOmg) 




i 

X 


1 

J. 


PAG4-6/4-53 

=180mg/200mg 


El=20mff 


1 


Sl/S2=7/3 


o 


O 


PAG 4-39/4-62 

=160mg/180mg 


R2=22mp 


2 


S l/S3=95/5 


q 
o 


q 
o 


PAG 4-45/4-63 

=150mg/200mg 




a 


Sl/S 2=8/2 


A 

4 


/l 


PAG 4-36/4-65 

=130mg/250mg 


F'fi— 1 7m cr 
JlrO — X f mg 


4 

** 


Sfi/S2=7/3 


O 


c 
O 


PAG 4-48/4-63 

=150mg/200mg 


E4/E5 

=10mg/10mg 


o 


O^/OU— O/ 1 ! 


6 


O 


PAG 4-50/4-70 
=150mg/200mg 


H»o— lbmg 


o 


Cl/OO- CM 
O I/O jIi — D/'i 


7 


( 


PAG 4-52/4-65 
=150mg/200mg 


Lp 1 — 1 Qm rr 


t> 


O XilJ£i~" I/O 


8 


8 


PAG 4-48/4-65/4-79 
=130mg/200mg/50m g 


E1/E6 
=14mg/6mg 


o 


Ol/JA- I/O 


9 


9 


PAG 4-52/4-70 

=150mg/200mg 


E2/E6 
=l2mg/8mg 


3 


Sl/S2=7/3 


10 


10 


PAG 4-48/4-65 
=160mE/180mg 


El=20mg 


1 


S1/S2/S3 
=70/26/4 




Rl 


PAG 4-3=200mg 






S7 



10 



20 



[ 0 2 

* 2 tc 

W 1 : 
W 2 : 

W 3 : 

W 4 : 

W 5 : 

[ 0 2 

E 1 

E 2 
3 
4 
5 
6 

C 0 2 

S 1 
2 
3 
4 
5 
6 



E 
E 
E 
E 



S 

s 
s 
s 
s 



1 2 
33 If 

# A* 
^ # 

# y 

# y 

h p 

1 3 
ttffc 
N , 
N , 

h y 
h y 

2 , 

1 4 

) 

1 a 
7°n 

y - 
¥18? 

2 - 



ffj 
"7 

] 

^ j 
a ' 

N 
N 

7 
3- 
6 
] 



«■ BSc » <D IB tt W T * 5* f o 
3 

r y * F l 7 6 (^cB*^>+ ( « ) © ) (7^11) 
r y ^ R 0 8 (*B#-fy* (#)■«) 
y y n - v*) 

D*^y*'jv-KP-34 l («j»{b^x*- (tt) «) 
V ;l> S — 3 6 6 (hP-C^5* /I/ (<*)«) 



30 



I] 

- *j x.=j-)\,t =- y y 

- t:* X (t Fo + v-xf;!/) 7 

tr y y 

-•>^y/D tr ;u 7 - y y 



x'jy 



40 



\d is y v n-ji/ty^f /i/x-f ;V7tt 
kf y ^* y n — ;l/ / x — t- ;v 
7fn5^ h y 

^7 5 / y 



- h 
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S 7 : */ Z w\**fr J 1/ 
[0215] 

[ v -Y y a: •> s? ^ 7 * X ] 

Br ewe r Sci e n c e,-*t 8! A R C — 2 9 * X £ > n — # — ?U ffl IT ~> >J n X>7 
XA-±tc 8 5.nml^, Sitf:^, ± IB T* H 8U L lx i/* X r- M ^ % M ?P ; 1 3 0 °C 
, 90»^-HT0. 3 0 ^m©lf T'lllft. 
[0216] 

d -5 Ltff>nft^iA-§A r Fi*->vl/-if-Xfy^-(I S IttlA r F ^ ft 

i9 3oo) t mm i77>*s*LT & ft mzmit s.-e ft. & ft ^ „ v.- 10 

> ;b - A T* 1, 3 0 °C , 9 0' »'4a »'L « , f l-7^f ;1/ 7 > * - >7 A t: Fot + U-'f K 

si®® (2. 3 8si%) t* 6 o %>®mm mwyHT v >x. -itm ut;^ - 

o . . 

[0217] 

IS fg 1 2 0nm©TX^(9-r>'/X^ — X = 1 / 1 . 5) &C *5 5 5 -f > ^ # — ^ %.H 
IS t* S S /.MS ft 9 IC <fc 9 W Ztlfc 1 2 0 nm07'l'^^-y©S^5|nl©l7->*5 /i m 
©8IKO^T, i yVjS'feS^friJPBfr 6-©Ii*«# S E M .( ( * ) B it © ft m S 
S-9 2 2 0) Ei D 5 p^'fy HBSb, ffl IS * # & s 3 o * * f±S L fc „ ffi >Jv<£ 

VMS E & ft & 14 II T- S & C fc * nk f e 

ffi , H SS fi»J 1 O l/> T tt , U^Xhfija»tfeift»Rtf«)t«©ip!»iBfittl2'0 1Cfcbfc 20 

o 

[0218] 

i6 x Br ewe r Sc i e n c e tS! A R C - 2 9 % ^ tf y 3 - ^ -%iflji C T;> 
ij3y-)XA-J;|c8 5 nra 'f£ *g L ^ <D ± \C ± IB Tf'K'M L \s'V% V & 

%I$L, 1 3 0'CT*9 OtFIIJiS, fiO. 4 /i mO«yi7 t H/i?Z HR.*ff8L, 
M - X h->ttfl2'>7 hvx^^f ffl A r Fi + ^YU-f - ( jft * 1 9 3 nm, 
NA = 0. 6 © I S I tSA r F7f7^~) T'I)tU gft&Oinf&^Ulfcl 3 OtT* 
9 0 # RS fr V\ 2 . 3 8Si%<?)f f7^f ^.jyt-^At KD + ->h'7j<^ST'll!, 

m a 7j< t y > x u , u s> x b * - > •? a x r ^ * *t 0 *# & n y n > - <d 30 

fi&K PI #'J 1 ic o ^ t (i N u s> x h m fi£ ft & & R if U ft %. <0 isa m U & it 1 2 0 °c t L 

o 

[0219] 

c m m 13 ] 

a-7 h->fltli->7 FYXi'Ony^^ h*-;W^-y ( 1 8 0 n m , tf >y ^ 5 4 
Onm) *1 5 0 nm(D/^-yt^XKSlt5S7tiT*S«Lftfcf <DSI?ftlSi7] ( 
8tt*t53>^i? htx-;KOiI (nm) ) ttBmt) £ LTc a 
[ 0 2 2 0 ] 

(f7t-A7>7f f a - K) 40 
f 7*-*75f f a - a-7 h-yffiigv'7 hvx^© 1 5 0 nm®3y^ 

h * — ;V © ^ ± 1 0%©ISfflt : -| ! F^T'#^7^ — *XO*M (/xm) TSLfco 

[ 0 2 2 1 ] 

[ & ft V - y ] 

^^OUv'X M:O^T, A-7 h->fiffli->7 hV7^©Il 1 5 0 nmCayj'^ 
h*-;l/;^-y%SSf§l/hS)iei%± S*^!!!^^!^ itSl 5 0nm©ny^>7 
h *> - )\> * * - y * fl ft , Si flt L fc fc # t# & n § rj > ^ ^ h*-*;^-><DBSOSE 
[ (Sin (nm) / 1 50nm) x l 00] (%) *Sftv-->*y(7)Ji#i:Lfc 0 

[ 0 2 2 2 ] 50 
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[ 0 2 2 3 ] 

im 3 ] 



^3 





(nm) 


(nm) 


Cum) 


(%) 


i 


7 


130 


0.55 


ii 


2 


8 


135 


0.45 


12.5 


3 


7.5 


135 


0.45 


12 


4 


8 


135 


0.45 


12.5 


5 


9 


140 


0.4 


13.5 


6 


7.5 


140 


0.35 


10 


7 


8 


140 


0.35 


10.5 


8 


8 


140 


0.35 


10.5 


1 9 


10 


142.5 


0.25 


17 | 


10 


11 


142.5 


0.25 


19 j 


tmm i 


19 


150 


0.05 


100 \ 



[ 0 2 2 4 ] 
[ 0 2 2 5 ] 

[ m © % hi ] 
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